**PURPOSE:** For severe burn injury or traumatic skin defect, cultured epithelial keratinocyte sheet therapy has been used in clinical practice since the 1980s. However, the survival rate of epithelial keratinocyte sheet on dermal-like tissue constructed with the artificial dermis is extremely low. Enzymatic treatment is typically used for obtaining epithelial keratinocyte sheets, but it tends to break the adhesion and basement membrane proteins, and this effect is directly linked to decrease in the survival rate of epithelial keratinocyte sheet on artificial dermis. On the other hand, a temperature-responsive culture dish requires no enzymatic treatment to harvest cell sheets, and the basal membrane proteins and intercellular adhesion proteins can remain in epithelial keratinocyte sheets prepared by temperature-responsive culture dishes. This study investigated the potential to enhance the survival rate of human epithelial keratinocyte cell sheets prepared by temperature-reducing treatment on the dermis-like tissue and compared the rate with that of the cell sheets harvested by enzymatic treatment with rat full-thickness skin defect model.

**MATERIALS AND METHODS:** Under inhalation anesthesia with isoflurane, a standardized 9 cm^2^ full-thickness skin defect was created in the back region of nude rats (n = 9 per group). Artificial dermis was cut to the same size as the defect and implanted by 5-0 nylon suture. The silicone sheet of artificial dermis was removed at 2 weeks after the initial operation, and the dermis-like tissue regeneration was confirmed. An epithelial keratinocyte sheet prepared from human epidermal cells in a normal culture dish by dispase treatment (DT sheets group) or a temperature-responsive culture dish (TR sheets group) was grafted on dermis-like tissue. One week after transplantation, the engrafted section was observed to measure the survival rate of epithelial keratinocyte sheets.

**RESULTS:** The survival rate of epithelial keratinocyte sheets in the TR group was significantly higher than that of the control DT group (120 ± 49 versus 63 ± 42 mm^2^; *P* \< 0.05). Epidermis thickness of epithelial keratinocyte sheets in the TR group was significantly thicker than that of the control DT group (165 ± 79 versus 65 ± 54 μm; *P* \< 0.01).

**CONCLUSIONS:** This study showed that the epithelial keratinocyte sheets prepared with temperature-responsive culture dishes remarkably improved the survival rate on the dermal-like tissue after artificial dermal implantation when compared with the conventional sheet. This result suggested that the further possibility of reconstruction with artificial dermis and cultured epidermal sheet for full-thickness skin defect in clinical situations.
